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(54) POWER GENERATION CONTROLLER FOR HYBRID VEHICLE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To control generated power 
of a engine-drive generator so that the power may 
always satisfy the required power performance of a 
vehicle, while preventing the overcharge and 
overdischarge of a battery. 

SOLUTION: A power generation controller for hybrid 
vehicle which makes power supply and regeneration 
between a battery 4 and a running motor 5, and, at the 
same time, supplies the electric power generated from 
an engine- driven generator 2 to the battery 4 and 
motor 5. discriminates the state of the battery 4 based 
on the chargeable and dischargeable power of the 
battery 4, the maximum driving force and maximum 
regenerated power of the motor 5, and the maximum 
generated power of the generator 2. The controller 
further decides the generated power of the generator 2 
based on the discriminated results of the state of the 
battery 4. Therefore, the controller can decide the 
optimum generated power of the generator 2 in 
accordance with the state of the battery 4, and can satisfy the driving force required for a 
vehicle while preventing the overcharge and overdischarge of the battery 4. 
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* NOTICES * 
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IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While performing supply and regeneration of power between a dc-battery and a drive 
motor In the generation-of-electrical-energy control unit of the hybrid car which supplies the 
generated output of an engine driven generator to said dc-battery and/or said drive motor The 
charge-and-discharge possible power of said dc-battery, and the maximum driving force and the 
maximum regeneration power of said drive motor, A dc-battery condition distinction means to 
distinguish the condition of said dc-battery based on the maximum generated output of said 
engine driven generator. The generation-of-electrical-energy control unit of the hybrid car 
characterized by having a generated output decision means to opt for the generated output by 
said engine driven generator based on the distinction result by said dc-battery condition 
distinction means. 

[Claim 2] In the generation-of-electrical-energy control device of a hybrid car according to claim 
1 said dc-battery condition distinction means When the power of said dc-battery which can be 
charged can accept said maximum generated output and said maximum regeneration power, or 
when the power of said dc-battery which can be discharged can fill said maximum driving force 
Will distinguish, if said dc-battery is in a condition 1, and the power of said dc-battery which can 
be charged accepts said maximum generated output and said maximum regeneration power and 
is impossible. And the generation-of-electrical-energy control unit of the hybrid car 
characterized by distinguishing if said dc-battery is in a condition 2 when the power of said dc- 
battery which can be discharged cannot fill said maximum driving force. 

[Claim 3] Said generated output decision means is the generation-of-electrical-energy control 
device of the hybrid car characterized by opting for generated output based on the average 
value of the driving force of said motor by the present, and the charge-and-discharge possible 
power of said present dc-battery when the condition of said dc-battery is in said condition 1 in 
the generation-of-electrical-energy control device of a hybrid car according to claim 2. 
[Claim 4] Said generated output decision means is the generation-of-electrical-energy control 
device of the hybrid car characterized by opting for generated output based on the time amount 
variation of the charge condition SOC of said dc-battery by the present, and the charge-and- 
discharge possible power of said present dc-battery when the condition of said dc-battery is in 
said condition 1 in the generation-of-electrical-energy control device of a hybrid car according 
to claim 2. 

[Claim 5] Said generated output decision means is the generation-of-electrical-energy control 
device of the hybrid car characterized by predicting the necessary driving force of said motor 
after predetermined time based on the driving force of said motor by the present, and opting for 
generated output based on this necessary driving force forecast and the charge-and-discharge 
possible power of said present dc-battery when the condition of said dc-battery is in said 
condition 2 in the generation-of-electrical-energy control device of a hybrid car given in one 
term of claims 2-4. 

[Claim 6] Said generated output decision means is the generation-of-electrical-energy control 
device of the hybrid car characterized by presuming the necessary driving force of said motor 
based on the rotational speed and the accelerator opening of said motor, and opting for 
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generated output based on this necessary driving force estimate and the charge-and-discharge 
possible power of said present dc--battery when the condition of said dc-battery is in said 
condition 2 in the generation-of-electrical-energy control device of a hybrid car given in one 
term of claims 2-4. 

[Claim 7] In the generation-of-electrical-energy control unit of a hybrid car given in one term of 
claims 2-6 said generated output decision means When the condition of said dc-battery 
switches between said conditions 1 and said conditions 2 The generation-of-electricahenergy 
control unit of the hybrid car which opts for the generated output 1 in said condition 1, and the 
generated output 2 in said condition 2, carries out load averaging of said generated output 1 and 
said generated output 2 according to the charge-and-discharge power of said dc-battery, and is 
characterized by opting for final generated output. 

[Claim 8] The generation-of-electrical-energy control device of the hybrid car characterized by 
making high gain of the generation-of^electrical-energy control in said condition 2 in the 
generation-of-electrical-energy control device of a hybrid car given in one term of claims 2^7, 
so that the charge-and-discharge possible power of said dc-battery becomes low. 
[Claim 9] The generation-of-electrical-energy control unit of the hybrid car characterized by to 
have a generated-output decision means predict the necessary driving force of said motor after 
predetermined time based on the driving force of said motor to current, and opt for generated 
output based on this necessary driving force forecast and the charge-and-discharge possible 
power of said current dc-battery in the generation-of-electrical-energy control unit of the 
hybrid car which supplies the generated output of an engine driven generator to said dc-battery 
and/or said drive motor while performing supply and the regeneration of power between a dc- 
battery and a drive motor. 

[Claim 10] The generation-of-electrical-energy control unit of the hybrid car characterized by to 
have a generated-output decision means presume the necessary driving force of said motor 
based on the rotational speed and the accelerator opening of said motor, and opt for generated 
output based on this necessary driving force estimate and the charge-and-discharge possible 
power of said current dc-battery in the generation-of-electrical-energy control unit of the 
hybrid car which supplies the generated output of an engine driven generator to said dc-battery 
and/or said drive motor while performing supply and the regeneration of power between a dc- 
battery and a drive motor. 

[Claim 1 1] The generation-of-electrical-energy control device of the hybrid car characterized by 
making high gain of generation-of-electrical-energy control in the generation-of-electrical- 
energy control device of a hybrid car according to claim 9 or 10, so that the charge-and- 
discharge possible power of said dc-battery becomes low. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the generation-of-electrica|-energy control unit 

of the hybrid car carrying an engine driven generator. 

[0002] 

[Description of the Prior Art] It generates electricity with an engine driven generator, and the 
generation-of-electrical-energy control unit of the series hybrid car (SHEV) which supplies 
generated output to a dc-battery and a drive motor is known. 

[0003] With this kind of equipment, if the power for transit is supplied to a motor from a dc- 
battery and the charge condition SOC of a dc-battery becomes lower than the set point when 
the charge condition SOC of a dc-battery (State Of Charge) [%] is beyond the set point, it will 
generate electricity with an engine driven generator, and power will be supplied to the motor 
and/or the dc-battery. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the generation-of-electrical-energy 
control device of the conventional hybrid car, since the power from a dc-battery which can be 
discharged, and the power to a dc-battery which can be charged are restricted when 
temperature is low, the time when the charge condition SOC of a dc-battery is low, and, the 
generated output of an engine driven generator must be controlled, overcharge and 
overdischarge of a dc-battery must be prevented, and the power requirement engine 
performance of a car may not be obtained. 

[0005] Preventing overcharge and overdischarge of a dc-battery, the object of this invention is 
to offer the generation-of-electrical-energy control unit of the hybrid car which controls 
generated output so that it may always fill the power requirement engine performance of a car. 
[0006] 

[Means for Solving the Problem] 

(1) While invention of claim 1 performs supply and regeneration of power between a dc-battery 
and a drive motor, it is applied to the generation-of-electrical-energy control unit of the hybrid 
car which supplies the generated output of an engine driven generator to a dc-battery and/or a 
drive motor. 

[0007] And based on the charge-and-discharge possible power of a dc-battery, the maximum 
driving force of a drive motor and the maximum regeneration power, and the maximum generated 
output of an engine driven generator, it has a dc-battery condition distinction means to 
distinguish the condition of a dc-battery, and a generated output decision means to opt for the 
generated output by the engine driven generator based on the distinction result by the dc- 
battery condition distinction means. 

[0008] (2) The generation-of-electrical-energy control unit of the hybrid car of claim 2 With a 
dc-battery condition distinction means, when the power of a dc-battery which can be charged 
can accept the maximum generated output and the maximum regeneration power, or when the 
power of a dc-battery which can be discharged can fill the maximum driving force It will 
distinguish, if a dc-battery is in a condition 1, it is impossible, and if a dc-battery is in a condition 
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2. it is made the power of a dc-battery which can be charged accept the maximum generated 
output and the maximum regeneration power, and to distinguish, when the power of a dc-battery 
which can be discharged cannot fill the maximum driving force. 

[0009] (3) With a generated output decision means, the generation-of-electrical-energy control 
device of the hybrid car of claim 3 opts for generated output based on the average value of the 
driving force of the motor by the present, and the charge-and-discharge possible power of the 
present dc-battery, when the condition of a dc-battery is in a condition 1. 
[0010] (4) With a generated output decision means, the generation-of-electricaHenergy control 
device of the hybrid car of claim 4 opts for generated output based on the time amount variation 
of the charge condition SOC of the dc-battery by the present, and the charge-and-discharge 
possible power of the present dc-battery, when the condition of a dc-battery is in a condition 1. 
[001 1] (5) With a generated output decision means, when the condition of a dc-battery is in a 
condition 2, the generation-of-electrical-energy control device of the hybrid car of claim 5 
predicts the necessary driving force of the motor after predetermined time based on the driving 
force of the motor by the present, and opts for generated output based on this necessary driving 
force forecast and the charge-and-discharge possible power of the present dc-battery. 
[0012] (6) With a generated output decision means, when the condition of a dc-battery is in a 
condition 2, the generation-of^electrical-energy control device of the hybrid car of claim 6 
presumes the necessary driving force of a motor based on the rotational speed and the 
accelerator opening of a motor, and opts for generated output based on this necessary driving 
force estimate and the charge-and-discharge possible power of the present dc-battery. 
[0013] (7) With a generated output decision means, when the condition of a dc-battery switches 
between a condition 1 and a condition 2, the generation-of^electrical-energy control device of 
the hybrid car of claim 7 opts for the generated output 1 in a condition 1, and the generated 
output 2 in a condition 2, carries out load averaging of generated output 1 and the generated 
output 2 according to the charge-and-discharge power of a dc-battery. and opts for final 
generated output. 

[0014] (8) The generation-of-electrical-energy control device of the hybrid car of claim 8 is 
made to make high gain of the generation-of-electrical-energy control in a condition 2. so that 
the charge-and-discharge possible power of a dc-battery becomes low. 

[0015] (9) While invention of claim 9 performs supply and regeneration of power between a dc- 
battery and a drive motor, it is applied to the generation-of-electrical-energy control unit of the 
hybrid car which supplies the generated output of an engine driven generator to a dc-battery 
and/or a drive motor. 

[0016] And based on the driving force of the motor to current, the necessary driving force of the 
motor after predetermined time is predicted, and it has a generated output decision means to 
opt for generated output based on this necessary driving force forecast and the charge-and- 
discharge possible power of a current dc-battery. 

[0017] (10) While invention of claim 10 performs supply and regeneration of power between a dc- 
battery and a drive motor, it is applied to the generation-of-electrical-energy control unit of the 
hybrid car which supplies the generated output of an engine driven generator to a dc-battery 
and/or a drive motor. 

[0018] And the necessary driving force of a motor is presumed based on the rotational speed 
and the accelerator opening of a motor, and it has a generated output decision means to opt for 
generated output based on this necessary driving force estimate and the charge-and-discharge 
possible power of a current dc-battery. 

[0019] (11) The generation-of-electrical-energy control device of the hybrid car of claim 11 is 
made to make high gain of generation-of-electrica|-energy control, so that the charge-and- 
discharge possible power of a dc-battery becomes low. 
[0020] 

[Effect of the Invention] (1) According to invention of claim 1, it can opt for the optimal 
generated output according to the condition of a dc-battery, and the necessary driving force of 
a car can be filled, preventing overcharge and overdischarge of a dc-battery. 
[0021] (2) According to invention of claim 2, the condition of a dc-battery can be distinguished 
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to accuracy by the easy comparison operation. 

[0022] (3) According to invention of claim 3 - claim 6, it can opt for the optimal generated output 
according to the condition of a dc-battery, and the necessary driving force of a car can be filled, 
preventing overcharge and overdischarge of a dc-battery. 

[0023] (4) According to invention of claim 7, even if the condition of a dc-battery changes, it is 
avoided that a generated output command value changes in the shape of a step, and it can raise 
the engine fuel consumption engine performance, the exhaust air engine performance, and 
generation efficiency. 

[0024] (5) According to invention of claim 8. overcharge and overdischarge of a dc-battery can 
be prevented certainly. 

[0025] (6) According to invention of claim 9 and claim 10, it can opt for the optimal generated 
output according to the condition of a dc-battery, and the necessary driving force of a car can 
be filled, preventing overcharge and overdischarge of a dc-battery. 

[0026] (7) According to invention of claim 11, overcharge and overdischarge of a dc-battery can 

be prevented certainly. 

[0027] 

[Embodiment of the Invention] The gestalt of the 1 operation which applied this invention to the 
series hybrid car is explained. In addition, this invention is applicable to for example, series 
parallel hybrid cars (SPHV) other than a series hybrid car etc. 

[0028] The series hybrid car of the gestalt of 1 operation is equipped with the drive system 6 
and control unit 7 which consist of the engine 1 for generator actuation, a generator 2. a power 
converter 3, a dc-battery 4, a drive motor 5, a change gear, and a reducer. Only since a 
generator 2 is driven, an engine 1 is used, and it can use a gasoline engine, a diesel power plant, 
etc. Moreover, an alternating current induction generator, an alternating current synchronous 
generator, a direct current generator, etc. can be used for a generator 2. The gestalt of this 
operation shows the example which used the AC generator to a generator 2. A power converter 
3 changes direct current power into alternating current power, and supplies it to a drive motor 5 
while it changes into direct current power the alternating current power generated with the 
generator 2 and supplies it to a dc-battery 4. An alternating current induction motor, an 
alternating current synchronous motor, a direct current motor, etc. can be used for a drive 
motor 5. The gestalt of this operation shows the example which used the AC motor to a motor 5. 

[0029] The power generated by the engine driven generator 2 is supplied to a dc-battery 4 
and/ or a drive motor 5 through a power converter 3. Moreover, the power charged by the dc- 
battery 4 is supplied to a drive motor 5 through a power converter 3. Therefore, a drive motor 5 
receives supply of power from both a generator 2 and the dc-battery 4. Moreover, at the time of 
a slowdown of a car and braking, power is revived through a power converter 3 to a dc-battery 4 
from a drive motor 5. 

[0030] A control unit 7 consists of a microcomputer and its circumference component, and 
performs start up, a halt, throttle control, etc. of the input/output control of a power converter 
3, charge-and-discharge control of a dc-battery 4 and the operation of the charge condition 
SOC, generation-of-electrical-energy control of a generator 2, and an engine 1. The coolant 
temperature sensor 8 is attached in the engine 1, and it connects with a control unit 7. 
Moreover, the catalyst 9 is installed in the exhaust pipe of an engine 1. A thermo sensor 10 is 
attached in a catalyst 9, and it connects with a control unit 7. 

[0031] Drawing 2 is a map in which the condition of a dc-battery is shown with the power which 
can be charged, and the power which can be discharged. 

[0032] The power which can be charged is the power which can accept generated output with a 
generator 2, and the regeneration power from a motor 5, and its power which can be charged 
increases, so that there are few charge conditions SOC of a dc-battery 4. When the power 
which can be charged is more than predetermined value II. the maximum generated output and 
the maximum regeneration power can be accepted. On the other hand, the power which can be 
discharged is power in which the discharge for filling the necessary driving force of a drive motor 
5 is possible, and the power which can be discharged increases it, so that dc-battery 
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temperature is so high that there are many charge conditions SOC. When the power which can 
be discharged is more than predetermined value 01, a motor 5 can discharge only the power 
which can output the maximum driving force. In addition, about the operation approach of the 
charge^and^discharge possible power of a dc-battery, by Japanese Patent Application No. No. 
239626 [ seven to ] by these people, Japanese Patent Application No. No. 24281 [ eight to ], 
etc., since it is well-known, explanation is already omitted. 

[0033] Since the power which can be discharged is more than predetermined value 01, the 
power which can be charged can fill the maximum driving force of a motor 5 only with the 
discharge power of a dc-battery 4 in the field A beyond predetermined value II and the 
maximum generated output and the maximum regeneration power can be accepted from a 
generator 2 and a motor 5, respectively, it is not necessary to restrict the generated output of a 
generator 2. 

[0034] Although the power which can be discharged is more than predetermined value 01 and 
the power which can be charged can fill the maximum driving force of a motor 5 only with the 
discharge power of a dc-battery 4 in the field B below predetermined value II, since the 
maximum generated output and the maximum regeneration power are unacceptable, the 
generated output of a generator 2 must be restricted. 

[0035] The power which can be discharged is less than [ predetermined value 01 ], and in the 
field C beyond predetermined value II, since the power which can be charged cannot fill the 
maximum driving force of a motor 5 only with the discharge power of a dc-battery 4, it must 
supply the generated output of a generator 2 to a motor 5, and must fill the maximum driving 
force with generated output and the discharge power of a dc-battery 4. On the other hand, since 
a dc-battery 4 can accept the maximum generated output and the maximum regeneration power, 
it is not necessary to restrict the generated output of a generator 2. 

[0036] The power which can be discharged is less than [ predetermined value 01 ], and in the 
field D below predetermined value II, since the power which can be charged cannot fill the 
maximum driving force of a motor 5 only with the discharge power of a dc-battery 4, it must 
supply the generated output of a generator 2 to a motor 5, and must fill the maximum driving 
force with generated output and the discharge power of a dc-battery 4. Moreover, since a dc- 
battery 4 cannot accept the maximum generated output and the maximum regeneration power, 
the generated output of a generator 2 must be restricted. 

[0037] Drawing 3 is drawing showing the necessary driving force of a drive motor 5. and the 
generated output of a generator 2. 

[0038] If the generated output of a generator 2 is controlled according to the average of the 
necessary driving force of a motor 5, the part for which generated output is insufficient to motor 
necessary driving force, and the part which turns into an excess will be made so that it may 
illustrate. 

[0039] Since there are sufficient allowances for charge-and-discharge possible power when a 
dc-battery 4 is in the condition of Field A, even if it performs generation-of-electrical-energy 
control as shown in drawing 3 , the insufficiency of generated output is supplied upwards from a 
dc-battery 4, excessive generated output is supplied to a dc-battery 4 as charge power, and it is 
satisfactory. Then, the driving force of the motor 5 to current is fed back, and generation-of- 
electrical-energy control is performed so that a dc-battery 4 may maintain the condition of Field 
A. Moreover, in consideration of the generation efficiency of the fuel consumption of an engine 1, 
the exhaust air engine performance, and a generator 2. an engine 1 and a generator 2 are 
operated in the optimal operating point at this time. In addition, variation deltaSOC of the charge 
condition SOC of the dc-battery 4 to current is used, and it may be made to perform 
generation-of-electrical-energy control instead of the motorised force to current based on 
amount of charge changes of state deltaSOC. 

[0040] Since there are allowances in the power which can be discharged although there are no 
allowances in the power which can be charged when a dc-battery 4 is in the condition of Field B, 
the generation of electrical energy with a generator 2 is in an unnecessary condition 
fundamentally. In generating electricity, while feeding back the motorised force by the present 
and performing generation-of-electrical-energy control, to be shown in drawing 4 , generated 
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output is lowered and it controls not to exceed the power of a dc-battery 4 which can be 
charged. 

[0041] Since there are no allowances in the power which can be discharged although allowances 
are in the power which can be charged when a dc-battery 4 is in the condition of Field C. while 
feeding back the motorised force by the present and performing generation-of-electrical-energy 
control, as shown in drawing 5 , generated output is raised and the discharge power failure of a 
dc-battery 4 is compensated. 

[0042] Since there are no allowances in charge-and-discharge possible power when a dc-battery 
4 is in the condition of Field D, it generates electricity restricting generated output so that it 
may not be overcharged, and the discharge power failure of a dc-battery 4 is compensated. In 
this field D, when variation deltaSOC of the motorised force to current and the charge condition 
of a dc-battery 4 is fed back like other fields and generation-of-electrica|-energy control is 
performed, there is a possibility of becoming a discharge power failure and overcharge. 
[0043] So, generated output is controlled by Field D, predicting the motor necessary driving 
force of the next flash (predetermined time of after). That is, while predicting the following motor 
necessary driving force and the regeneration power of a flash and supplementing with the 
insufficiency of motor necessary driving force based on the variation of the vehicle speed, an 
accelerator opening, and an accelerator opening, the charge condition SOC, etc., feedforward 
control of the generated output is carried out so that the charge power of the dc-battery 4 by 
generated output and regeneration power may not exceed the power which can be charged. 
[0044] Moreover, in this field D. since the charge-and-discharge possible power of a dc-battery 
4 becomes small so that the lower left of the map shown in drawing 2 is approached, as shown in 
drawing 6 , the gain of feedforward control is raised, the difference of motor necessary driving 
force and generated output is made small, and the charge-and-discharge power of a dc-battery 
4 is controlled. On the contrary, since charge-and-discharge possible power increases so that 
Fields A, B. and C are approached on the map of drawing 2 , the gain of feedforward control is 
lowered, the abrupt change of generated output is avoided, and the fuel consumption and the 
exhaust air engine performance of an engine 1 are raised. 

[0045] The generated output command value (FB command value) by feedback generation-of- 
electrical-energy control in Fields A, B, and C is calculated with the following procedure. As 
shown in drawing 7 , the driving force of the motor 5 between the past predetermined time T is 
integrated at the sampling event for every predetermined time, it is **(ed) by predetermined time 
T, and it asks for average driving force. And based on the average driving force of the motor 5 to 
current, and the charge-and-discharge possible power of the current dc-battery 4, the 
generated output command value of the generator 2 for making the condition of a dc-battery 4 
into the condition of Field A is determined. At this time, a generated output command value 
change is connected smoothly, and it dies so that a command value may not change from the 
last command value to this command value in the shape of a step. In addition, the motorised 
force is computed based on the rotational speed of a motor 5, a torque signal, the output 
current, output voltage of a power converter 3, etc. [ the motorised force command value from a 
control unit 7, ] 

[0046] Moreover, the generated output command value (FF command value) by feedforward 
generation-of-electrical-energy control in Field D is calculated with the following procedure. The 
generated output command value of the generator 2 which the 1st approach supplements with a 
part for the power failure of a dc-battery 4 which can be discharged, and fills motor necessary 
driving force based on a driving force command value and the charge-and-discharge possible 
power of the current dc-battery 4 using the driving force command value of the motor 5 
determined by motor rotational speed and the accelerator opening at least, and does not exceed 
the power of a dc-battery 4 which can be charged is determined. According to this approach, an 
easy operation procedure can determine a generated output command value. 
[0047] The 2nd approach approximates the primary driving force of the motor by the present, as 
shown in drawing 8 , and it predicts the necessary driving force C of the next flash 
(predetermined time of after) from the present driving force A and the last driving force B. Or as 
shown in drawing 9 . multi-term approximation of the driving force of the motor by the present is 
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carried out. and the necessary driving force D of the next flash (predetermined time of after) is 
predicted from this driving force A and the driving force B and C of two or more past. And the 
generated output command value of the generator 2 which supplements with a part for the 
power failure of a dc-battery 4 which can be discharged, and fills motor necessary driving force 
based on a necessary driving force forecast and the charge-and-discharge possible power of the 
current dc-battery 4, and does not exceed the power of a dc-battery 4 which can be charged is 
determined. According to this approach, accuracy can be asked for a generated output command 
value. 

[0048] A switch with the feedback generation-of-electrical-energy control in Fields A, B, and C 
and the feedforward generation-of-electrical-energy control in Field D changes the amount of 
the generated-output command value (FB command value) calculated by feedback control as 
shown in drawing 10 , and the generated-output command value (FF command value) which 
calculates by feedforward control of weighting according to the location on the map decided with 
the charge-and-discharge possible power of the dc-battery 4 shown in drawing 2 , i.e., the 
charge-and-discharge possible power of a dc-battery 4. And load averaging of FB command 
value and the FF command value is carried out, and a final generated output command value is 
calculated. It can prevent that a control system switches suddenly by this whenever a field 
changes, and the power engine performance, the fuel consumption engine performance, the 
exhaust air engine performance, generation efficiency, etc. get worse. 

[0049] In addition, based on the charge condition SOC and temperature of a dc-battery 4, the 
switch zone of feedback generation-of-electrical-energy control and feedforward generation-of- 
electrical-energy control may be prepared, load averaging of FB command value and the FF 
command value may be carried out into the zone, and a final generated output command value 
may be calculated. 

[0050] Drawing 1 1 is a flow chart which shows generation-of-electrical-energy control of the 
gestalt of 1 operation. This flow chart explains actuation of the gestalt of 1 operation. 
[0051] A control unit 7 performs this generation-of-electrical-energy control with a 
predetermined time interval. In step 1, the charge-and-discharge possible power of a dc-battery 
4 is calculated, and it distinguishes in which field of the map which a dc-battery 4 indicates to 
drawing 2 mentioned above based on charge-and-discharge possible power it is. At continuing 
step 2, it checks whether it moves between one field of A, B, and C, and Field D in a field, when 
moving between those fields, it progresses to step 3, otherwise, it progresses to step 6. 
[0052] In moving between one field of A, B, and C, and Fields D, it switches a generation-of- 
electrical-energy control system. At step 3, as mentioned above, the generated output command 
value of the feedback generation-of-electrical-energy control in Fields A. B, and C and the 
feedforward generation-of-electrical-energy control in Field D is calculated. At this time, on the 
occasion of the command value operation of feedback generation-of-electrical-energy control, 
as mentioned above, the generated output command value according to the current field of the 
fields A, B, and C or the field of a migration place is calculated. At continuing step 4, as 
mentioned above, load averaging of a feedback generated output command value and the 
feedforward generated output command value is carried out, and a final generated output 
command value is calculated. And according to a generated output command value, actuation 
control of an engine 1 and the generator 2 is carried out at step 5. 

[0053] In not moving between one field of A. B, and C, and Fields D, as mentioned above at step 
6. the generated output command value according to a current field is calculated, and it carries 
out actuation control of an engine 1 and the generator 2 according to a generated output 
command value at continuing step 5. 

[0054] - Modification of the gestalt of 1 operation - Although the gestalt of 1 operation 
mentioned above showed the example which performs feedback generation-of-electrical-energy 
control in Fields A, B. and C. and performs feedforward generation-of-electrical-energy control 
in Field D. it may be made to perform feedforward generation-of-electrical-energy control in all 
fields. At this time, the difference of raising, motor necessary driving force, and generated output 
is made small for the gain of feedforward control, and the charge-and-discharge power of a dc- 
battery is controlled, so that the charge-and-discharge possible power of a dc-battery falls. On 
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the contrary, the abrupt change of lowering and generated output is avoided for the gain of 
feedforward control, and the power engine performance, the fuel consumption engine 
performance, the exhaust air engine performance, generation efficiency, etc. are raised, so that 
charge-and-discharge possible power becomes high. 

[0055] In addition, the map which expresses the condition of a dc-battery with charge-and- 
discharge possible power is not limited to the field number of partitions and the field division 
approach which are shown in drawing 2 mentioned above. 

[0056] Moreover, the approach of feedback generation-of-electrical-energy control and 
feedforward generation-of-electrical-energy control is not limited to the approach of the gestalt 
1 operation mentioned above. 

[0057] Furthermore, the switch approach of feedback generation-of-electrical-energy control 
and feedforward generation-of-electrical-energy control is not limited to the switch approach of 
the gestalt 1 operation mentioned above. 

[0058] In the gestalt and the configuration of a modification of the above 1 operation, a control 
device 7 constitutes a dc-battery condition distinction means and a generated output decision 
means, respectively. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the gestalt of 1 operation. 

.Drawing 2] It is drawing showing the condition of a dc-battery with the power which can be 

charged, and the power which can be discharged. 

[Drawing 31 It is drawing showing the necessary driving force of a drive motor, and the generated 
output of a generator. 

[Drawing 4] It is drawing explaining the generation-of-electrical-energy control approach in Field 
B. 

[Drawing 51 It is drawing explaining the generation-of-electrical-energy control approach in Field 
C. 

[Drawing 61 It is drawing explaining the generation-of-electrical-energy control approach in Field 
D. 

[Drawing 71 It is drawing explaining the operation approach of the generated output command 
value feedback generation-of-electrical-energy control. 

[Drawing 8l It is drawing explaining the operation approach of the generated output command 
value feedforward generation-of-electrical-energy control. 

ID rawing 91 It is drawing explaining other operation approaches of the generated output 

command value feedforward generation-of-electrical-energy control. 

[Drawing 101 It is drawing explaining the operation approach of the load averaging of the 

generated output command value of feedback control and feedforward control. 

[Drawing 1 1l It is the flow chart which shows generation-of-electrical-energy control of the 

gestalt of 1 operation. 

[Description of Notations] 

1 Engine 

2 Generator 

3 Power Converter 

4 Dc-battery 

5 Motor 

6 Drive System 

7 Control Unit 

8 Coolant Temperature Sensor 

9 Catalyst 

10 Thermo Sensor 

[Translation done.] 
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